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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 



Response to Amendment 

1 . This final Office action is in response to the amendment filed 3 March 2006. 
Claims 1-23 are pending. All objections and rejections not repeated below are 
withdrawn. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the applicant regards as his 
invention. 

3. Claims 6, 7 and 14 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

As for claims 6 and 14, the Examiner is unclear compared to what entity in the 
claimed invention does the data memory have a higher priority during hit/miss 
determination. 

As for claim 7, the claim recites the limitation "the 2-way set associative cache". 
There is insufficient antecedent basis for this limitation in the claim. 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

5. Claims 1 , 3, 7, 9, 1 1 , 1 5-20 and 22 are rejected under U.S.C. 1 02(b) as being 
anticipated by Tremblay et al. [6,125,439]. 

As for claims 1,9,17 and 20, Tremblay et al discloses a processor (Fig 1 , 1 00), 
comprising: 

a processing core that generates memory addresses to access a main memory 
(Fig 1, "To External Memory"; Fig 2; Col 7, Lines 30-31; Col 7, Lines 47-48) and on 
which a plurality of methods operate (Col 7, Lines 5-10), each method using its own set 
of local variables (Fig 4A; Fig 4B; Fig 4D); and 

a cache subsystem comprising a multi-way set associative cache (Fig 1, 165; Col 
20, Lines 54-59) and a data memory that holds a contiguous block of memory (Col 17, 
Lines 11-13; Fig 4A, Stack 400) defined by an address stored in a register (Col 8, Lines 
10-20), wherein local variables are stored in said data memory (Col 8, Lines 50-60; Col 
9, Lines 55-60). 

The method of claim 20 is clearly performed by Tremblay et al.'s processor. 
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As for claims 3, 1 1 and 22, Tremblay et al. discloses that when a new method is 
called, the local variables associated with the called method use data memory space 
previously used by local variables associated with completed methods without 
generating a miss (Col 21, Lines 8-20). 

As for claims 7 and 15, Tremblay et al. further discloses the processor of claim 1 
wherein, if said data memory does not have sufficient capacity to store the local 
variables, then at least some local variables are stored in the multi-way set associative 
cache (Col 17, Lines 1-17; Col 19, Lines 61-65). 

The cache subsystem of claim 15 is clearly comprised by Tremblay et al.'s 
processor. 

As for claim 16, Tremblay et al. further discloses the cache subsystem of claim 
1 5, wherein said local variables comprise local variables used in a stack-based 
instruction set (Col 7, Lines 16-20; Col 9, Lines 20-32). 

As for claim 18, Tremblay et al. further discloses the cache subsystem of claim 
17 includes a means for locking said local variables in said cache system (Col 20, Lines 
54-62; Valid Bit is a means for locking). 

As for claim 19, Tremblay et al. further discloses the cache subsystem of claim 
17 includes a means for preventing said local variables from being written to external 
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memory upon completion of a method that uses said local variables (Col 20, Line 54-62; 
Valid Bit). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

7. Claims 6 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tremblay et al. 

As for claims 6 and 14, Tremblay et al. discloses that request from data cache to 
external memory always has a higher priority than instruction cache request to external 
memory as a result of arbitration logic between internal and external components (Col 
1 1 , Lines 48-58). Although Tremblay et al. does not disclose granting higher priority to 
data memory containing the local variables during hit/miss determinations, it is obvious 
to one ordinarily skilled in the art at the time of the applicant's invention that since 
hit/miss determination might result in access to external memory, higher priority should 
be given to such data memory during that process, in order to allow the external 
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memory access arbitration logic of Tremblay et al. to grant a higher priority to data 
cache requests to external memory. 



Allowable Subject Matter 

8. Claims 2, 4, 5, 8, 10, 12, 13, 21 and 23 objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 



Response to Arguments 

9. The Applicant failed to respond to the rejection of claim 7 in the first Office Action 
under 35 U.S.C 112, paragraph two. The rejection therefore stands. 

Applicant's arguments filed on 3 March 2006 have been fully considered but they 
are not persuasive. 

10. In the first argument (see Amendment, pg. 11, para. 5, 6, pg 12, para.1-3), the 
Applicant argues that Tremblay does not teach or suggest "a data memory that holds a 
contiguous block of memory defined by an address stored in a register" and "the local 
variables are stored in said data memory". 
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However, in the first Office Action the Examiner already specifically argued that 
the Stack 400 in Fig 4A is a contiguous (a stack is always contiguous) block of data 
storage (memory). To make the argument more clear, it should be noted that the Stack 
400 is contained in Stack Cache 155 (see Fig 4A and Fig 1, also col. 8, lines 47-52, 
"entries on stack 400 are contained on stack cache 155"), which is an array of registers 
implemented as a register file (see col. 7, lines 1 1-13), and the address space of this 
contiguous block of data memory that corresponds to Stack 400 is defined by a stack 
pointer stored in register OPTOP (see col. 8, lines 10-20, OPTOP points to top of Stack 
400). A register file qualifies as a data memory as it stores (memorizes) data, and the 
portion of the register file (Stack Cache 155) that contains the Stack 400 is clearly a 
"data memory that holds a contiguous block of memory defined by an address stored in 
a register". Since it is already demonstrated that the stack 400 is contained in Stack 
Cache 155, it should therefore be clear that "the local variables are stored in said data 
memory" (see Fig 4A, col. 8, lines 50-60, col. 9, lines 55-60, and also col. 9, lines 55-61 
which were cited by the Applicant). 

11. In the second argument (see Amendment, pg. 16, para.4 to pg. 17, para. 2), the 
Applicant argues that the cited reference in Tremblay "has to do with determining 
priority between two internal components - data cache controller 161 and instruction 
cache controller 121) and the conclusion of obviousness is result of hindsight. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
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any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

The conclusion of obviousness made by the Examiner in claims 6 and 14 is 
based on the fact that during hit/miss determination of local variables in a cache 
memory (stack cache 155 and data cache 165), a miss would result in a read access to 
external memory (External Memory, not shown but suggested by Fig 1). Cache miss 
handling is a well-known teaching in the art at the time of the Applicant's invention and 
therefore is not considered hindsight reconstruction. Tremblay further teaches that its 
arbitration logic gives a higher priority to data cache than instruction cache when both 
are requesting access to external components (see col. 1 1 , lines 48-58), and the cache 
that contains local variables is also a data cache that might request access to external 
memory when a miss occurs. 

Furthermore, claims 6 and 14 did not clarify between what components is the 
priority determined. Therefore it is irrelevant if Tremblay's components are internal or 
external. It is also already made clear by Tremblay that the priority is used to determine 
order of access to external memory by internal components (data cache and instruction 
cache) 
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As a result, Tremblay teaches the limitations of claims 6 and 14 as already 
presented in above and also in the first Office Action. 

12. Applicant's amendment necessitated the new rejection of Claims 6 and 14 under 
35 U.S.C 112, second paragraph. Otherwise, no new ground of rejection is presented. 
Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). A shortened 
statutory period for reply to this final action is set to expire THREE MONTHS from the 
mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of 
the THREE-MONTH shortened statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no 
event, however, will the statutory period for reply expire later than SIX MONTHS from 
the date of this final action. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shawn Gu whose telephone number is (571) 272-0703. 
The examiner can normally be reached on 9am-5pm, Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon can be reached on (571) 272-4204. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



273-8300. 
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